Mental health and greenspace {#s1}
============================

Mental health conditions are one of the main causes of the overall disease burden worldwide, at an estimated global cost of £1.6 trillion per year. Health systems across the world have not yet responded adequately to the current burden of mental disorders, and the gap between the need for treatment and its provision is wide.

Greenspace (sometimes 'green space') is an umbrella term used to describe either maintained or unmaintained environmental areas, which can include nature reserves, wilderness environments and urban parks. Often, particularly in urban contexts, greenspaces are purposefully designated for their recreational or aesthetic merits.

Global urbanisation has reduced access to and engagement with greenspace, but there is good evidence of a positive relationship between levels of neighbourhood greenspace and mental health and well-being. Individuals have less mental distress, less anxiety and depression, greater wellbeing and healthier cortisol profiles when living in urban areas with more greenspace compared with less greenspace. Large differences in disease prevalence are reported when comparing residents of very green and less green settings, even after controlling for socioeconomic status (Maas *et al*, [@r6]). Quantity of nearby greenspace buffers life stresses -- a finding demonstrated across ages and cultures, having been observed both in an adult population from the Netherlands and in a childhood population from rural upstate New York, USA (Wells & Evans, [@r11]; van den Berg *et al*, [@r10]). However, causality is difficult to determine, as self-selection may contribute to the positive relationship between greenspace and better health, because healthier individuals tend to move to or stay in greener neighbourhoods. Nonetheless, individuals who move house from a less green to a more green area have been found to show significantly better mental health in the three post-move years, implying a sustained improvement (Alcock *et al*, [@r1]).

Greenspace in the living environment is also associated with lower income-related health inequality, and in the short-term individuals who report high negative mood are more likely also to select a natural area, rather than other types of area, as their favourite place.

Together, these research findings suggest that individuals' desire for contact with nature is not just the result of a romanticised view of nature, but is an important adaptive process, which appears to aid optimum functioning (van den Berg *et al*, [@r9]).

Environments shape behaviours {#s2}
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Environments shape human behaviour -- characteristics of individuals and environments act as boundaries within which behavioural invitations or possibilities (termed 'affordances') exist (Brymer & Davids, [@r3]). Characteristics of nature environments can promote affordances both for acute positive psychological experiences and for physical activity that in turn promotes well-being. Physical activity in greenspaces has been defined as 'green exercise' (Barton *et al*, [@r2]). A positive correlation between greenspace availability and physical activity level has been evidenced in systematic reviews. Indeed, physical activity at least partially mediates the positive relationship between neighbourhood greenspace and mental health and well-being. People who use the natural environment for physical activity at least once per week have about half the risk of poor mental health compared with those who do not do so; and each extra weekly use of the natural environment for physical activity reduces the risk of poor mental health by a further 6% (Mitchell, [@r7]). Blue spaces (rivers, lakes and coasts) are as important as green: it is not the colour that matters but the opportunity to behave and respond in a particular way (White *et al*, [@r12]).

Acute outcomes of greenspace experiences {#s3}
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Acute psychological outcomes of time spent in greenspaces have also been reported; beyond greenspaces functioning to promote pro-mental health behaviours, these environments have characteristics that can offer more positive experiences than equivalent time spent in other environments. Simple exposure to nature environments is psychologically restorative and has beneficial influences on individuals' emotions and ability to reflect on life problems. Regarding physical activity, compared with built or indoor settings, green settings enhance exercise-associated improvements in affective state and attentional capacity; laboratory-based research has found that simply viewing simulated nature during exercise can also enhance these outcomes.

The therapeutic application of greenspace for mental health {#s4}
===========================================================

Greenspaces are often used in a targeted way to deliver structured therapeutic interventions for vulnerable groups such as youth at risk, individuals living with dementia or mental ill-health, probationers and stressed employees. Interventions include wilderness therapy, social and therapeutic horticulture, facilitated environmental conservation, care farming, ecotherapy, nature-based arts and crafts, and animal-assisted interventions. For example, for adolescents with behavioural or self-esteem issues, wilderness greenspaces are used as vehicles for reflection over week-long expeditions, with relevant psychological and behavioural improvements frequently reported, such as enhanced self-esteem, self-efficacy, self-image, self-control, self-confidence, self-empowerment and decision making. For individuals living with dementia, engaging with greenspaces can positively influence eating and sleeping patterns, fitness and mobility, sense of well-being, self-esteem and control associated with improved social interaction and a sense of belonging. Emotional states are also improved via reductions in stress, agitation, anger, apathy and depression.

Research has gone some way to demonstrating the mechanistic importance of greenspace for mental health. However, to demonstrate the use of greenspace within mental health treatment, robust trials of greenspace interventions are required, of equal rigour to those by which pharmaceutical treatments are judged.

How and why, or just 'that' greenspace promotes mental health? {#s5}
==============================================================

A philosophical point here is whether it matters *how* and *why* greenspaces can benefit mental health, or only *that* it does. The greenspace and health research area should consider directing its efforts along these two complementary agendas. It is clear that engagement with greenspaces offers benefits in terms of mental health and well-being, and thus greenspaces can function as an upstream preventive mental health promotion intervention. Therefore, one agenda of research should be to investigate the potential benefits of greenspace in relation to a range of previously unexplored measures of interest, and to consider how wide-ranging the benefits might be. The complementary research agenda should comprise examination of the mechanisms that underpin and link the reported beneficial outcomes (Craig *et al*, [@r4]).

If greenspace were considered in the same way as a drug for mental health and well-being would be, more detailed understanding of its mechanisms would lead to optimal dosage, and knowledge of when and for whom it might work best. Optimal doses need to account for a wide range of mediators (Shanahan *et al*, [@r8]), including:

-   environmental factors, both qualitative (e.g. biodiversity, air quality, noise) and quantitative (e.g. tree canopy cover), as well as weather

-   personal factors, such as age, gender, beliefs about the value of nature, nature relatedness, prior experiences and childhood memories, as well as perceptions of risk

-   social and community factors, including social interaction, trust, ethnic, cultural and social norms, and accessibility of green spaces.

Research indicates that potential mechanisms underpinning the positive relationship between greenspace and health are likely to include sensory-perceptual and immunological processes, air quality, physical activity, stress and social integration.

Conclusion {#s6}
==========

Given the current prevalence and costs of worldwide mental ill-health and the concurrent rise in global urbanisation, there is a need for greater interdisciplinary collaboration. It is important to incorporate greenspace into the design of buildings, healthcare facilities, social care settings, homes and communities to create shared spaces which facilitate interaction and attachment, foster well-being, and increase opportunities for green exercise (Kellert, [@r5]). Green spaces provide vital health services as well as environmental services; they are equigenic, reducing socioeconomic health inequalities, facilitating activity and promoting better mental health and well-being. The integration of biophilic design may provide a cost-effective public health intervention, which promotes the evident positive links between green spaces and mental health.
